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DETAILED ACTION 

Response to Arguments 
1 . Applicant's arguments with respect to claims 1-27 have been considered but are moot in 
view of the new ground(s) of rejection. 



Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 8-9, 1 1-13, 18-19, 21-22, 24-25 and 27 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over MacLellan et al PN 6,636,933 in view of Holt et al PN 5,394,551. 

As per claims 1,11, and 21, MacLellan discloses a computer system (100) having a 
multipath cross bar bus (crossbar 260), comprising: one or more processors (121); one or more 
resources (memory 220 or disk drives 140) capable of being shared by the one or more 
processors; and a resource controller (controller 260) and bus that is connected to each resource 
and to each processor wherein the resource controller is capable of permitting each processor to 
simultaneously access a different resource from the one or more resources (crossbar switch 
system interface 160 allows simultaneous accesses to different resources from different 
processors; parallel transfers or simultaneous accesses; col. 14, lines 35-40, 57 to col. 15, lines 1- 
5; col. 18, lines 50-53; col. 20, lines 58 to col. 21, lines 1-2). MacLellan also teaches 
semaphores for signaling however MacLellan is silent as to how the Semaphores are to be 
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implemented. Holt et al teaches each resource of a plurality of shared resources has a semaphore 
which controls access to the shared resource (Column 2 lines 59-68). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to include a semaphore 
for the respective resources because this would have prevented multiple concurrent accesses of 
the same shared resource. 

As per claims 2 and 12, MacLellan discloses memory resources (plural global memory 
boards 220; col. 12, lines 41+; Fig. 8; col. 14, lines 12+ to col. 15, lines 1+); memory controller 
(logic sections e.g. 5010; col. 18, lines 42-55); 

As per claims 3, 13 and 22, MacLellan discloses crossbar switches 5004 (col. 18, lines 
5+); and resource arbitration controller (fig. 10; col 19, lines 1 1+; col. 23, lines 26+); 

As per claims 8, 18 and 24, MacLellan discloses a plurality of peripheral resources 
(plural disks drives 140); and peripheral controller (switch controller 260) wherein the controller 
is capable of permitting each processor to simultaneously access a different resource from the 
one or more resources (crossbar switch system interface 160 allows simultaneous accesses to 
different resources from different processors; parallel transfers or simultaneous transfers; col. 14, 
lines 35-40, 57 et seq. to col. 15, lines 1-5; col. 18, lines 50-53; col. 20, lines 58 et seq. to col 21, 
lines 1-2). 

As per claims 9, 19 and 25, MacLellan discloses crossbar switches 5004 (col. 18, lines 
5+); and resource arbitration controller (fig. 10; col. 19, lines 1 1+; col. 23, lines 26+). 
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4. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over MacLellan et al 
PN 6,636,933 in view of Holt et al PN 5,394,551 as applied to claim 1 above and further in view 
of Official Notice as evidenced by Dhuey et al PN 5,805,030. 

As per claim 27, MacLellan discloses a computer system (100; fig. 1) comprising: a first 
processor (121 1); a second processor (12 h); a multipath memory controller (controller 260) 
having a first bus that is capable of connecting the first processor to a set of memory resources 
and a second bus that is capable of connecting the second processor to the same set of memory 
resources wherein the first and second processors are capable of simultaneously accessing 
different memory resources (crossbar switch system interface 1 60 allows simultaneous accesses 
to different resources from different processors; parallel transfers or simultaneous transfers; col. 
14, lines 35-40, 57 et seq. to col. 15, lines 1-5; col. 18, lines 50-53; col. 20, lines 58 et seq. to col. 
21, lines 1-2); a multipath peripheral controller (controller 260) having a first bus that is capable 
of connecting the first processor to a set of peripheral resources (disk drives) and a second bus 
that is capable of connecting the second processor to the same set of peripheral resources (disk 
drives) wherein the first and second processors are capable of simultaneously accessing different 
peripheral resources (crossbar switch system interface 160 allows simultaneous accesses to 
different resources from different processors; parallel transfers or simultaneous transfers; col. 14, 
lines 35-40, 57 et seq. to col. 15, lines 1-5; col. 18, lines 50-53; col. 20, lines 58 et seq. to col. 21, 
lines 1-2). Holt et al teaches each resource of a plurality of shared resources has a semaphore 
which controls access to the shared resource (Column 2 lines 59-68). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to include a semaphore 
for the respective resources because this would have prevented multiple concurrent accesses of 
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the same shared resource. MacLellan in view of Holt teaches a single resource controller with 
semaphores for each resource. Official Notice is taken that to have separate Memory controller 
and Peripheral controllers is well known in the art. It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to have separate memory and peripheral 
controllers because this would have allowed for faster concurrent access processing of different 
types of resources. See also MPEP 2144.04 V. C. 

5. Claims 1-3 are rejected under 35 U.S.C. 103(b) as being unpatentable over Srini (USPN 
5,053,942) in view of Holt et al PN 5,394,551. 

As per claim 1, Srini discloses a computer system (e.g. Fig. 1) having a multipath cross 
bar bus (crossbar matrix 20), comprising: one or more processors (12); one or more resources 
(memory 22) capable of being shared by the one or more processors (12); and a resource 
controller (crossbar chip 10) and bus (26) that is connected to each resource and to each 
processor wherein the resource controller is capable of permitting each processor to 
simultaneously access a different resource from the one or more resources (e.g. col. 8, lines 30- 
50). Holt et al teaches each resource of a plurality of shared resources has a semaphore which 
controls access to the shared resource (Column 2 lines 59-68). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to include a semaphore for the 
respective resources because this would have prevented multiple concurrent accesses of the same 
shared resource. 

As per claim 2, Srini discloses memory resources (plural memory modules 22; col. 4, 
lines 15+); memory controller (arbiter 18 and logic; col. 4, lines 41-51); 
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As per claim 3, Srini discloses crossbar switches 20; and resource arbitration controller 
(arbiter 18; col. 4, lines 41+) 

6. Claims 1-3, 8-9, 1 1-13, 18-19, 21-22 and 24-25 are rejected under 35 U.S.C. 103(e) as 
being unpatentable over Goodwin et al. (USPN 6,125,429; Goodwin) in view of Holt et al PN 
5,394,551. 

As per claims 1, 1 1 and 24, Goodwin discloses a computer system (e.g. Fig. 1) having a 
multipath crossbar bus (crossbar 12), comprising: one or more processors (CPUO to CPU3); one 
or more resources (memory M0-M3 or I/O 16) capable of being shared by the one or more 
processors (CPU0-CPU3); and a resource controller (arbitor 14) and bus that is connected to 
each resource and to each processor wherein the resource controller is capable of permitting each 
processor to simultaneously access a different resource from the one or more resources (e.g. col. 
2, lines 46-52; col. 4, lines 26-36; 49-62). Holt et al teaches each resource of a plurality of 
shared resources has a semaphore which controls access to the shared resource (Column 2 lines 
59-68). It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to include a semaphore for the respective resources because this would have prevented 
multiple concurrent accesses of the same shared resource. 

As per claims 2, 8, 12, 18 and 25, Goodwin discloses memory or peripheral resources 
(plural memory modules M0-M3; col. 4, lines 26+; or I/O 16); memory or peripheral controller 
(arbiter chip 14; col. 4, lines 61+); 

As per claims 3, 9, 13 and 19, Goodwin discloses crossbar switches 12; and resource 
arbitration controller (arbiter 14; col. 4, lines 26+) 



Application/Control Number: 09/847,99 1 Page 7 

Art Unit: 2112 

As per claim 21, Goodwin discloses an apparatus for controlling the access to one or 
more memory resources by one or more processors, the controller comprising a memory resource 
controller (arbitor 14) and bus (crossbar switch) that is connected to each memory resource and 
to each processor so wherein the memory resource controller is capable of permitting each 
processor to simultaneously access a different resource from the one or more memory resources 
(col. 2, lines 45-52; col. 4, lines 26-36; 49-62). 

As per claim 22, Goodwin discloses crossbar switches 12; and resource arbitration 
controller (arbiter 14; col. 4, lines 26+) 

7. Claim 27 is rejected under 35 U.S.C. 103(e) as being unpatentable over Goodwin et al. 
(USPN 6,125,429; Goodwin) in view of Holt et al PN 5,394,551 as applied to claim 1 above and 
further in view of Official Notice as evidenced by Dhuey et al PN 5,805,030 

As per claim 27, Goodwin discloses a computer system (10; fig. 1) comprising: a first 
processor (20); a second processor (22); a multipath memory controller (arbitor 14 and x-bar 
switch 12) having a first bus that is capable of connecting the first processor to a set of memory 
resources and a second bus that is capable of connecting the second processor to the same set of 
memory resources wherein the first and second processors are capable of simultaneously 
accessing different memory resources (col. 2, lines 45-52; col. 4, lines 26-36; 49-62); a multipath 
peripheral controller (arbitor 14 and x-bar switch 12) having a first bus that is capable of 
connecting the first processor to a set of peripheral resources and a second bus that is capable of 
connecting the second processor to the same set of peripheral resources wherein the first and 
second processors are capable of simultaneously accessing different peripheral resources (col. 2, 
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lines 45-52; col. 4, lines 26-36; 49-62). Holt et al teaches each resource of a plurality of shared 
resources has a semaphore which controls access to the shared resource (Column 2 lines 59-68). 
It would have been obvious to a person of ordinary skill in the art at the time of the invention to 
include a semaphore for the respective resources because this would have prevented multiple 
concurrent accesses of the same shared resource. Goodwin in view of Holt teaches a single 
resource controller with semaphores for each resource. Official Notice is taken that to have 
separate Memory controller and Peripheral controllers is well known in the art. It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to have separate 
memory and peripheral controllers because this would have allowed for faster concurrent access 
processing of different types of resources. See also MPEP 2144.04 V. C. 

8. Claims 1-2, 11-12, 21 and 24 are rejected under 35 U.S.C. 103(b) as being unpatentable 
over Hiller et al. (USPN 5,081,575; Hiller) in view of Holt et al PN 5,394,551. 

As per claims 1,11 and 24, Hiller discloses a computer system (e.g. Fig. 1) having a 
multipath crossbar bus (crossbar 6), comprising: one or more processors (PEs); one or more 
resources (PMEMs 8) capable of being shared by the one or more processors (PEs); and a 
resource controller (control section) and bus (crossbar bus) that is connected to each resource and 
to each processor wherein the resource controller is capable of permitting each processor to 
simultaneously access a different resource from the one or more resources (e.g. col. 6, lines 55- 
57). Holt et al teaches each resource of a plurality of shared resources has a semaphore which 
controls access to the shared resource (Column 2 lines 59-68). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to include a semaphore for the 



Application/Control Number: 09/847,99 1 Page 9 

Art Unit: 2112 

respective resources because this would have prevented multiple concurrent accesses of the same 
shared resource. 

As per claims 2 and 12, Hiller discloses memory (PMEMs 8); memory controller (control 
section; col. 6, lines 55 et seq). 

As per claim 21, Hiller discloses an apparatus for controlling the access to one or more 
memory resources (PMEMs) by one or more processors (PEs), the controller comprising a 
memory resource controller (control section; col. 6, lines 55 et seq) and bus (crossbar switch) 
that is connected to each memory resource and to each processor so wherein the memory 
resource controller is capable of permitting each processor to simultaneously access a different 
resource from the one or more memory resources (col. 6, lines 55-57). 

9. Claims 3-4, 13-14, 22-23 and 25-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable Hiller et al. (USPN 5,081,575; Hiller) in view of in view of Holt et al PN 5,394,551 
as applied to claim 1 above and further in view of Goodwin et al. (USPN 6,125,429; Goodwin). 

As per claims 3, 13, 23 and 25; Hiller discloses crossbar switch 6. However, Hiller does 
not teach an arbitration controller. Goodwin teaches that it is known to use a resource arbitration 
controller to resolve contentions or collisions in a computer system using a crossbar switch (col 
2, lines 30-67). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Hiller and Goodwin as taught by Goodwin to 
include a resource arbitration controller in a crossbar switch type system such as that of Hiller to 
resolve the collisions and contentions particularly in bus systems such as that of Hiller with large 
numbers of data users (PEs) and resources (PMEMs) connected to them (col. 2, lines 55-67). 
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As per claims 4, 14 5 23 and 26, Hiller teaches that the crossbar switch comprises 
multiplexer (col. 6, lines 57-64). 

10. Claims 4-7, 10, 14-17, 20, 23 and 26 are rejected under 35 U.S.C. i 03(a) as being 
unpatentable MacLellan et al (USPN 6,636,933; MacLellan) in view of Holt et al PN 5,394,551 
as applied to claim 1 above and further in view of Official Notice as evidenced by Hiller et al. 
(USPN 5,081,575; Hiller). 

As per claims 4, 7, 10, 14, 17, 20, 23, and 26, MacLellan teaches all the limitations of the 
claimed invention including crossbar switch. However, MacLellan is silent as to the switch 
comprise multiplexer. Official Notice is taken that crossbar switch comprise a multiplexer is 
notoriously well known in the crossbar switch art at the time the invention was made such as 
evidenced by Hiller in that multiplexer is utilized in crossbar switch do perform actual switching 
of signal paths (bus) to connect pairs of processors and resources. 

As per claims 5 and 15, MacLellan discloses a plurality of peripheral resources (plural 
disks drives 140); and peripheral controller (switch controller 260) wherein the controller is 
capable of permitting each processor to simultaneously access a different resource from the one 
or more resources (crossbar switch system interface 160 allows simultaneous accesses to 
different resources from different processors; parallel transfers or simultaneous transfers; col. 14, 
lines 35-40, 57 et seq. to col. 15, lines 1-5; col. 18, lines 50-53; col. 20, lines 58 et seq. to col. 21, 
lines 1-2). 

As per claims 6 and 16, MacLellan discloses crossbar switches 5004 (col. 18, lines 5+); 
and resource arbitration controller (fig. 10; col. 19, lines 1 1+; col. 23, lines 26+); 
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1 1. Claims 4-7, 10, 14-17, 20, 23 and 26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Goodwin et al. (USPN 6,125,429; Goodwin) in view of Holt et al PN 
5,394,551 as applied to claim 1 and further in view of Official Notice as evidenced by Hiller et 
al. (USPN 5,081,575; Hiller). 

As per claims 4, 7, 10, 14, 17, 20, 23, and 26, Goodwin teaches all the limitations of the 
claimed invention including crossbar switch. However, Goodwin is silent as to the switch 
comprise multiplexer. Official Notice is taken that crossbar switch comprise a multiplexer is 
notoriously well known in the crossbar switch art at the time the invention was made such as 
evidenced by Hiller in that multiplexer is utilized in crossbar switch do perform actual switching 
of signal paths (bus) to connect pairs of processors and resources. 

As per claims 5 and 15, Goodwin discloses memory or peripheral resources (plural 
memory modules M0-M3; col. 4, lines 26+; or I/O 16); memory or peripheral controller (arbiter 
chip 14; col. 4, lines 61+); 

As per claims 6 and 16, Goodwin discloses crossbar switches 12; and resource arbitration 
controller (arbiter 14; col. 4, lines 26+). 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul R. Myers whose telephone number is 571 272 3639. The 
examiner can normally be reached on Mon-Thur 6:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Rinehart can be reached on 571 272 3632. The fax phone number for the 



organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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April 28, 2005 



PAUL R.MYERS 
PRIMARY EXAMINER 



